Exocytotic events unrelated to regulation of water permeability in amphibian tight epithelia: effects of oxytocin, PMA and insulin on membrane capacitance, water and Na+ transport.
We measured the effects of oxytocin on capacitance and hydroosmotic water flow in the urinary bladder of the toad Bufo marinus and the skins of Rana pipiens and Rana temporaria. Oxytocin increased capacitance in all these tissues but stimulated hydroosmotic water flow only in the urinary bladder. We also measured the effects of oxytocin and PMA on the capacitance and hydroosmotic water flow of the toad urinary bladder. Both agents produced increases in membrane capacitance that were additive, however, PMA produced a stimulation of water flow that was only a fraction of that caused by oxytocin. Comparison of the effects of PMA and insulin in toad urinary bladder showed that in contrast with PMA, insulin did not increase membrane capacitance in this tissue. Moreover, insulin stimulated Isc in the urinary bladder while PMA produced an inhibition of variable magnitude. These results suggest that: (1) oxytocin can promote the fusion with the apical membrane of cytoplasmic membranes with or without water channels; (2) oxytocin and PMA stimulate the fusion with the apical membrane of cytoplasmic membranes originating in different pools; membranes in each pool have different water permeabilities and their insertion is controlled by different signals; (3) PMA and insulin act through different mechanisms in the toad urinary bladder.